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The main problems in conducting this research include 1) The ability of the 
students to analyze the question was less creative in answering; 2) the students 
learning activities were still low; 3) the students’ interest and response were still 
low in the instruction. Those problems that had an impact on the instruction were 
not a success as individual and classical. Therefore, we need an innovative 
instruction model in enhancing the learning and teaching process, such as; SCL-
based Learning Cycle model. This research was Classroom Action Research 
(CAR) which consisted of planning, acting, observing, and reflecting. This 
research was the students in the fifth semester in the Physics Education 
Department that consisted of 21 students. Based on the research results, it was 
concluded that the implementation of Learning Cycle 5E through SCL-based had 
improved students’ creative thinking skills, lecturer’s and students’ activities in 
the teaching and learning process. 
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I. Introduction  
In improving the quality of education, teachers and 
schools have a significant role in determining the quality 
of education. Increasing the quality of education is 
generally seen from the success of teachers and schools in 
producing high-achieving graduates. In this case, the 
teacher has made many changes in schools' 
implementation, especially in designing learning based on 
the revised 2013 curriculum. Besides, teachers are active 
in improving work professionalism through various 
activities such as increasing teacher competence, 
certification, MGMP activities, workshops, and other 
activities to support their professionalism [1], [2]. This is 
following Government Regulation Number 19 of 2005, 
which mandates that instructors possess a high degree of 
competence in the four competencies of an educator, 
namely pedagogical, personal, professional, and social 
competencies [1]. However, these various efforts have not 
fully yielded maximum results. 
At a lower level in maximizing teacher quality, 
universities must produce teacher candidates with 
qualified competencies to become competent and 
professional teachers in the work environment later [3]. In 
this case, lecturers are obliged to improve the competence 
of their students, one of which is through lecturing 
activities in class. Students can obtain the best possible 
course material in lectures to enhance their quality as 
competent teacher candidates. 
Many children are challenged with challenges that 
require higher-order thinking skills (HOTS) to answer at a 
higher level of education than at the school level. Critical 
thinking skills, creative thinking skills, communication 
skills, and collaboration are HOTS [4]. In this case, many 
students have not used higher-order thinking skills in 
solving problems encountered in lectures. This is because 
students are still accustomed to solving problems given by 
the lecturer using only low thinking skills. These student 
habits cause students to be less creative in analyzing 
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questions and providing answers to the issues presented by 
the lecturer. 
On the other hand, improper class management also 
causes students to be passive in lectures, resulting in low 
students’ creative thinking skills. Lectures are conducted 
monotone and are still teacher-centered. Students tend to 
be more passive in learning in class management, resulting 
in low student interest and learning activities in education. 
For this reason, it is necessary to apply a classroom 
management method that can increase student learning 
activities so that students are more experienced in learning 
independently through teacher direction and guidance. 
Learning in question is learning that is student-centered 
learning (SCL). 
According to Lee and Hannafin, student-centered 
learning (SCL) defines students as the proprietors of their 
learning [5]. Furthermore, Kaput explains that centered 
learning effectively increases student activity in learning. 
SCL effectively creates a learning environment where 
students feel ownership of their learning [6]. Student-
centered learning provides students with more learning 
opportunities and reconstructs the information 
dynamically [5].  
In this study, researchers tried to apply the 5E 
Learning Cycle model based on Student-Centered 
Learning (SCL) to develop more innovative learning. The 
Student-Centered Learning (SCL) 5E Learning Cycle 
model can provide opportunities for students to build 
knowledge independently with teacher guidance and 
direction through several stages such as engagement, 
exploration, explanation, elaboration, and evaluation [7], 
[8]. This activity hopes that it can solve developing 
education in a better direction to improve the quality of 




The Learning Cycle Model is a set of phases designed 
to support students in mastering their skills. The first three 
aspects of the learning cycle are exploration, introduction, 
and application of concepts. Before the exploration stage, 
the engagement stage is introduced. At the end of the 
cycle, the evaluation phase is introduced [9]. In this model, 
explaining and elaborating are called the stage of concept 
introduction and concept application. Therefore, the 5-
phase learning cycle is often called the 5E learning cycle 
for engagement, exploration, explanation, elaboration, and 
evaluation [7]–[11]. The engagement stage aims to prepare 
students to take the next step by exploring their actual 
knowledge and ideas and discovering potential 
misunderstandings in prior learning.  
The engagement phase is the initial phase. At this 
early stage, it allows students to be involved in learning 
tasks [8]. We can determine students’ understanding of this 
engagement phase as their initial knowledge [12]. Students 
mentally focus on a problem, situation, or event. The 
activities of this phase must be linked to the learning 
activities of the previous and present meetings [11]. This 
phase can also be used to identify student misconceptions. 
This engagement phase can be shown in demonstrations, 
questions, graphics, events, or phenomena [12]. 
Second, students form small groups of 2-4 students 
during the exploration stage. They can work in small 
groups without learning directly from the teacher [8], [10]. 
Students are given direct experience through group 
learning before explaining the subject matter. This can be 
done by observing, questioning, investigating, testing 
predictions, hypothesizing, and communicating among 
group members [12]. Students can explore their 
understanding of the material being studied [11], [13]. This 
phase is an opportunity for students to test their hypotheses 
or predictions, discuss them with a group of friends, and 
make decisions [14]. 
The next stage is the explanation stage. Students must 
explain a concept with their sentences/thoughts [7], [12]. 
Teachers also asked for clarification on the evidence and 
explanations of students. Besides, at this stage, the teachers 
and students hear each other explain the concept being 
studied. With this discussion, the teacher offers a 
definition and explanation of the concepts discussed by the 
preceding students [9]. 
The elaboration phase is the fourth phase of the 
learning cycle model. In elaboration, students apply the 
concepts and skills learned in new situations or contexts. 
This stage can also be carried out through additional 
investigative activities such as giving practice questions to 
students [12]. As a result, pupils will learn more effectively 
by applying what they have learned in new settings. 
Student learning motivation can indeed stimulate 
increased student learning outcomes if the teacher 
correctly designs this stage [8], [12], [15]. 
The last stage is evaluation. At this stage, the teacher 
is tasked with observing students’ knowledge and skills in 
applying concepts and changing students’ thinking [8]. At 
this stage, too, the teacher can give tests to students in the 
form of homework, quizzes, exams, or assignments [12]. 
 
Student-Centered Learning (SCL) 
Student-centered learning is one of the references for 
developing a learning approach in the classroom [14]. In 
this case, the lecturer is more of a guide and director. 
Students are allowed to study independently through 
lecturer guidance and guidance. SCL places students as 
active and independent subjects/learners, fully responsible 
for their learning. This student-centered learning process 
will make it possible for students, in turn, to gain a 
profound understanding and improve the quality of their 
knowledge [16]. 
Students should be encouraged to motivate 
themselves and work towards the desired competence 
under the SCL learning strategy. This can be done by 
increasing the time for discussion to be able and brave to 
express their opinions. The hope is that by implementing 
the SCL learning system, students can participate actively, 
have critical power, analyze, and solve problems [16]. 
The role of the teacher is not an instructor but a 
facilitator. Teachers help guide and manage students’ 
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activities and direct their learning [14]. Students become 
active participants in the learning project. Perry found that 
when they have high academic controls and take 
appropriate steps to prevent failures, they are most 
successful in college completion. This is because students 
are independently solve learning problems [5]. 
 
Creative Thinking Skills 
Learning activities carried out are closely related to a 
person’s thinking ability. Thinking is an activity that uses 
reason to consider and decide something. One type of 
thinking ability is thinking creatively, which is problem-
solving activities that require someone’s creativity. The 
ability to think creatively is one of the ability to build ideas 
based on fluency, flexibility, elaboration, sensitivity, and 
originality of the concept [17]. 
Guilford’s theory, Torrance’s theory, Amabile’s 
theory, and others are some of the ideas that underpin the 
theory of creative thinking abilities. Guilford, in 1967, that 
creative thinking is linked to divergent thinking, which 
includes fluency, elaboration, flexibility, and originality 
[18]. The test proposed by Guilford emphasizes the various 
answers expressed by the research sample relating to one 
problem posed to the sample. The answers expressed by 
the research sample were assessed in terms of fluency, 
elaboration, flexibility, and originality [18], [19]. 
Torrance’s theory of creative thinking ability is better 
known as the Torrance Tests of Creative Thinking 
(TTCT). In theory, Torrance relates creativity to moral 
commitment, self-confidence, the ability to see problems 
from different perspectives, and abilities to find different 
solutions [20]. The TTCT is a theory of the results of the 
adoption of Guilford’s theory. In his theory, Torrance 
developed four aspects of creative thinking skills similar 
to Guilford’s theory, namely fluency, originality, 
elaboration, and flexibility [21]. 
Evans in 1991 suggests that creative thinking is a 
mental activity to make continuous (continuous) 
connections so that the “right” combination is found or 
until someone gives up [22]. Creativity occurs through the 
similarities of a concept or analogical thinking. Collection 
of ideas to form new ideas. In other words, creative 
thinking is a mental activity that requires someone to find 
a combination of ideas that did not exist before to create a 
new idea [17]. Meanwhile, Amabile in 1983 suggests, 
“Creativity can be considered as the quality of products or 
responses judged to be creative by appropriate observers” 
[23]. Amabile argues that identifying, definition, and 
problem-solving are essential aspects of creative thinking 
[24].  
A person’s success in creative thinking can be seen 
from the indicators of creative thinking aspects. According 
to Guilford and Torrance, there are four characteristics of 
creative thinking, namely 1) original thinking ability 
(originality); 2) the ability to think fluently (fluency); 3) 
ability to think flexibly (flexibility); and 4) the ability to 
think in detail (elaboration) [17], [21]. Evans in 1991 
suggests that creative abilities can be seen from 5 kinds of 
creative behavior: fluency, flexibility, detail, sensitivity, 
and authenticity [25]. Fluency can be seen from the ability 
to develop many ideas, answers, problem-solving, or 
questions. Meanwhile, the ability to generate various 
ideas, answers, or questions, see problems from different 
points of view, look for many other alternatives, and 
change the approach can determine a person’s flexibility 
in thinking. 
Furthermore, detail is the ability to develop an idea, 
add or detail in detail an object, idea, or situation. The 
fourth aspect is sensitivity, as seen from a person’s ability 
to capture and produce problems in response to a situation. 
Finally, authenticity, namely the ability to express one’s 
own opinion in response to a situation at hand. 
In previous research, researchers have measured 
students’ creative thinking abilities with aspects that refer 
to Guilford and Torrance's theory [17]. In this study, 
researchers will examine students’ creative thinking 
abilities with the number of indicators measured as many 
as five indicators, namely aspects of fluency, flexibility, 
elaboration, sensitivity, and authenticity, such as the 
theory presented by Evans in 1991. 
 
III. Method 
This research uses a qualitative approach because the 
researcher wants to obtain in-depth and natural data about 
students' steps in solving the questions. According to 
Moleong [26] states that “(1) humans as instruments, (2) 
data are analysed inductively, (3) descriptive research 
results, (4) problem boundaries and (5) special criteria for 
data validity”. Qualitative research will produce 
descriptive data in written or spoken words and the 
observed behavior of a person. 
This type of research is classroom action research 
conducted through research procedures based on John 
Elliot’s principles [27]. In John Elliot’s model, each cycle 
may consist of several actions, namely between 2-5 
actions. Meanwhile, each action may consist of several 
steps, which are realized in teaching and learning 
activities. In practice, in the field, every subject usually 
cannot be completed in one step. Still, it will be resolved 
in several ways, which is why John Elliot developed a 
different model of CAR, which is schematically different 
from other models (see Figure 1). 
This research was conducted at Universitas 
Almuslim in the fifth-semester Physics Education Study 
Program students who took the learning evaluation course, 
namely 21 students. The data collection instruments used 
in this study were lecture contracts, RPS, SAP, LKM, test 
questions, lecturer observation sheets, student observation 
sheets, and response questionnaires. Methods of data 
collection are done through tests, observation, and 
questionnaires.  The data that has been collected is then 
analyzed using percentage statistics. For data on students’ 
creative thinking abilities they were analyzed by looking 
at their level of completeness in learning. According to 
Trianto and Ibnu [28], determine student learning 
completeness (individually) can be calculated using the 
equation (1). 
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Figure 1. Classroom Action Research (CAR) design by John 
Elliot 
Based on the instructions for implementing the 
teaching and learning process, a student can be complete 
to get 65%. At the same time, classical completeness is if 
the absorption reaches 85%. Equation (2) is used to 
analyze classical completeness [28]. Furthermore, the data 
on the activities of lecturers and students in each 
assessment component was analyzed using equation (3) 
[29]. Meanwhile, it was analyzed to find out student 
responses by presenting the answers to the questionnaire 
given to students using the percentage technique in 
equation (4) proposed by Sudijono [29]. 
The criteria for assessing the activities of teachers, 
lecturers and students as well as student responses to the 
use of the SCL-based 5E Learning Cycle model are: Very 
good for 90% < P ≤ 100%, Good for 80% < P ≤ 90%, 
Sufficient for 70% < P ≤ 80%, Less for 60% < P ≤ 70%, 




Completeness of study =




the number of students who completed











IV. Results and Discussion 
Analysis of Students’ Creative Thinking Ability 
Based on data analysis, the changes in students’ 
creative thinking abilities in each cycle can be seen. The 
change in creative thinking skills shows an increase in 
lectures with the SCL-based Learning Cycle learning 
model. The difference in students’ creative thinking 
abilities in the first and second cycles can be seen in Table 
1. 
Table 1. Increasing creative thinking skills in each cycle 





1 I 11 10 52% 
2 II 19 2 90% 
 
Based on Table 1, it can be seen that the 
implementation of lectures by applying the SCL-based 
Learning Cycle learning model can improve students’ 
creative thinking skills. However, there were only 11 
students who completed the study in the first cycle, and the 
remaining ten students did not complete the study. These 
data show that lectures by applying the SCL-based 
Learning Cycle model have been able to complete students 
in lectures individually. Still, classically, it has not been 
successful. In this case, there are still many obstacles to 
make improvements in the next cycle. 
In the second cycle, the level of individual learning 
completeness has increased with the number of students 
who complete as many as 19 students and only two who 
do not. Classical completeness is the completeness seen 
from the number of students who have completed learning 
in a class. A class is classically complete if more than 85% 
of students complete the study in the class. For example, 
students’ creative thinking skills in the second cycle 
showed that 19 completed their studies. In contrast, only 
two had not finished their creative thinking skills. So, it 
can be said that the implementation of learning by applying 
the SCL-based Learning Cycle learning model has been 
successful both individually and classically. 
From the analysis of the test results per indicator of 
creative thinking ability, it was found that classically, 
students’ creative thinking ability had increased from 
cycle I to cycle II. More clearly, the percentage level of 
student learning completeness per indicator of creative 
thinking ability can be seen in Table 2. 
Table 2 shows that in cycle I individually, students 
have completed learning in each indicator. Still, classically 
it cannot be considered complete. Furthermore, based on 
cycle II data, it was found that the level of student learning 
completeness increased in each indicator of the ability to 
think creatively. This can be seen from the high percentage 
of students who complete learning on each indicator of 
creative thinking abilities. The percentage obtained by the 
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indicator is ≥ 85%. Thus, students’ creative thinking skills 
are complete, both individually and classically. 
Table 2. Percentage of completeness level of learning per indicator of creative thinking skills 
No. Indicator of Creative thinking skills Cycle I (%) Cycle II (%) Enhancement (%) 
1 Fluency 57 95 38  
2 Flexibility 52 90 38  
3 Elaboration 38 86 48  
4 Sensitivity 42 86 44  
5 Originality 42 90 48  
 
Analysis of Lecturer and Student Activities 
In addition to the ability to think creatively, the 
activities of lecturers and students during lectures by 
applying the SCL-based Learning Cycle 5E learning 
model also increased. So that the lecture process runs as 
expected, which can increase teaching and learning 
activities. The increase in the activities of lecturers and 
students in lectures can be seen in Table 3. 
Based on the data analysis in Table 3, it can be seen 
that lecturer activity at each meeting from the first cycle to 
the second cycle has increased. For example, for action I 
in the first cycle, lecturer lecture activity was only 61%, 
then increased to 73% at action II. For the first action in 
the implementation of the second cycle, lecturer activity 
reached 86%, then increased to 96% at the second action. 
So, the increase in lecturer activity from cycle I to cycle II 
is 35%. 
Like lecturer activities, student activities during 
lectures by applying the SCL-based Learning Cycle model 
have also increased. For the first action in the first cycle, 
student activity in lectures was only 57%, then increased 
to 77% at the second action. For the first action in the 
second cycle, student activity reached 84%, then increased 
to 96% at the second action. So, the increase in student 
activity from the first cycle to the second cycle was 39%. 
 
Student Response Analysis 
In addition to increasing the ability to think creatively 
and the activities of lecturers and students, the application 
of SCL-based Learning Cycle learning in lectures can 
provide positive student responses to Lectures. This can be 
seen from the number of students who stated that they were 
very happy and happy with each of the questions on the 
student response sheet. Student responses to the 
implementation of lectures by applying the SCL-based 
Learning Cycle model were analyzed using descriptive 
statistics. Retrieval of student response data to the SCL-
based Learning Cycle model using student response 
questionnaires. The general description of student 
responses by applying the SCL-based Learning Cycle 
model is summarised in Figure 2. 
 
 
Figure 2. Diagram of the percentage of student responses to 
SCL-based learning cycle 
The diagram in Figure 2 shows that student responses 
to lectures with the SCL-based Learning Cycle model 
obtained a positive response. This can be seen from the 
number of students who gave positive responses to each of 
the statements in the student response questionnaire. 
Among other things, 64% of students said they were very 
happy implementing the SCL-based Learning Cycle 
model. The rest, 36% of the total number of students who 
said they were happy with the conducted lectures. Thus, it 
can be ignored that implementing learning using the SCL-
based Learning Cycle learning model can increase student 
interest and motivation to learn. Besides that, the learning 
atmosphere becomes more enjoyable. 
This research was conducted to determine students’ 
creative thinking skills, lecturer and student activities, and 
responses after applying the SCL-based Learning Cycle 
model in learning evaluation courses. If there are still 
obstacles during lecture activities, the researcher must 
improve the next cycle [28]. If lectures using the SCL-
based Learning Cycle model can improve student learning 
outcomes, the learning has been successfully carried out. 
The increase in students’ creative thinking abilities in 
lectures proves that using the SCL-based Learning Cycle 
model is very effective.
Table 3. Percentage of lecturer and student activities in lectures 
Activities 
Cycle I Cycle II 
Enhancement 
Action I Action II Action I Action II 
Lecturer 61% 73 % 86 % 96 % 35 % 
Students 57 % 77 % 84 % 96 % 39 % 
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Learning activities carried out from the first cycle to 
the second cycle also increased. This can be seen both from 
lecturer activities and from student activities, namely in 
Table 3. In this case, using SCL-based learning methods 
can improve student learning activities. This is because in 
lectures with the SCL-based Learning Cycle 5E model, 
students are more active in the lecture process. In contrast, 
lecturers’ lecturers’ duties guide and educate, not just 
teaching material or concepts to students. This is in line 
with the research results from Putra et al. [8], which 
showed an increase in learning activities in terms of 
lecturers and students in each cycle compared to the initial 
conditions when implementing the Learning Cycle in 
learning. Besides, in student-centered learning (SCL), 
students will be more critical in shaping their knowledge 
through various learning activities to shape their 
knowledge [5]. 
The vital point of student-centered learning is that 
students become wiser in carrying out learning activities. 
Therefore, every activity or activity carried out by students 
is used to form knowledge [6]. In this case, knowledge is 
formed following the 5E Learning Cycle learning flow. 
One of the essential stages in the learning cycle is where 
students are taught to assess the work of themselves and 
their peers by asking constructive critical questions, 
namely, through the explain stage [8]. In addition, the 
theoretical and practical skills that will be learned and 
implemented are given numerous opportunities [6]. 
Learning using a suitable method can increase the 
effectiveness of the learning system itself. Automatically, 
learning becomes more meaningful and enjoyable for 
students. This can be seen from the student’s response to 
learning using the SCL-based Learning Cycle 5E learning 
model. Student response to SCL-based Learning Cycle 5E 
is very good. This can be seen in Figure 2, which shows 
the percentage of student responses to the statements in the 
student response questionnaire. 
Furthermore, a good form of student response can 
also be seen during the lecture process. This can be seen 
from the high interest and motivation to learn during the 
lecture. Besides, students also seemed very enthusiastic in 
expressing their opinions during the presentation and the 
accountability of group performance. Data from the 
research results of Astrodjojo [11] also show the same 
thing. In their research, about 50% of students stated that 
they strongly agreed with the learning Cycle model’s 
implementation, 49% answered agreed. Only 1% 
answered “disagreed” with some of the question items in 
the response questionnaire.  
 
V. Conclusion 
Based on the analysis and discussion results stated 
previously, it can be generally concluded: (1) The 
implementation of the SCL-based Learning Cycle model 
can improve students’ creative thinking skills. This can be 
seen from the increase in students’ creative thinking 
abilities from 52% in the first cycle to 90% in the second 
cycle. (2) The implementation of the SCL-based Learning 
Cycle model can increase the activities of lecturers and 
students in lectures. This can be seen from the increase in 
the activities of lecturers and students in each cycle. For 
example, the rise in lecturer and student activities reached 
96% at the second meeting of the second cycle, namely an 
increase of 35% for lecturer activities and 39% for student 
activities. (3) Implementing the SCL-based Learning 
Cycle model can describe a positive response from 
students to the ongoing lectures. In this case, 64% of 
students said they were very happy with their learning. 
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